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CLAIMS 

% * — 1. An image processing apparatus comprising: 

I gradient calculation means for calculating at least the 

direction of the lWel gradient of a processing unit in 
given image data including a plurality of pixels, the pixels 
respectively having VLevel data; 

line segment fdrmation means for producing line segment 
image data representing a line segment having a direction 
corresponding to the direction of the level gradient which 
is calculated by said gradient calculation means and a given 
length; and 

line segment image storage means for storing the line 
segment image data produced by said line segment formation ^ 
means . 

The image processing apparatus according to claim 1, 

further comprisii 

image storag^means for storing said given image data. 
A 3. The image processing apparatus according to claim 1 -or- 
2., further comprising 

image data extraction means for extracting image data 
in a processing regiofi set in input image data and feeding 
the extracted image tfata to said gradient calculation means. 
4. The image processing apparatus according to claim 3, 
further comprising 

means for setfcing said processing region. 
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5. The image processing apparatus according to aRy-ORe-e^ 



$ e-laims— 1— to-4 , whesein 
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said line segment formation means produces line segment 

image data at a gra\ level. 
f\ 6. The image processing apparatus according to ^any-ene-e-f- 
(\ -ei-aims — 1—te— 4-, where i 
5 said line segmelt formation means produces line segment 

image data at a binar^ level. 
ft 7 

-e-l-a-ims— 1— to— 6, wherein! 

said gradient calculation means calculates the 
10 magnitude of the level |gradient in addition to the direction 
of the level gradient. 
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The image processing apparatus according to any-ene-of— 
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The image processing apparatus according to a-ny-one-ef 



■e±a±ms — 1 — bo— 5 , wherein 

said gradient calculation means calculates the 
magnitude of the level Iradient in addition to the direction 
of the level gradient, and 

said line segment [formation means produces line segment 
image data having a levejl corresponding to the magnitude of 

is calculated by said gradient 



the level gradient whicl 
calculation means. 



9. The image processing apparatus according to a^y^-ene-of 

if 

-ctoim s 1 to —6, wherein M 

said gradient calculation means calculates the 
magnitude of the level!/ gradient in addition to the direction 
of the level gradient, and 

said line segmenl: formation means produces line segment 
image data only when tie magnitude of the level gradient 
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which is calculated by\ said gradient calculation means is 
not less than a predetermined threshold. 



ft 10. The image processii 
/\ el-aims— A-^feo— 9 , wherein 
5 said line segment 

segment image data to li 
at each of the pixels, a 
addition. 



apparatus according to -any—one— of 

nage storage means adds new line 
segment image data already stored 
stores the result of the 



11. The image processing apparatus according to -a-ny-Ofte-of 



; : 2 P 1 10 e-l-a-i-ms— -3^fco— 9 , where inj 

"I said line segment linage storage means stores new line 

i-H segment image data withoJt subjecting the line segment image 

u data to addition processing. . t 

12. The image processing apparatus according to xmy-ene-ef 



15/^ -cl-a-ims— 3r-to-i4 , wherein | 

said line segment If ormation means produces a line 
segment having a predetermined length in a direction 
corresponding to the calculated direction of the level 



gradient from the position of the processing unit. ^ f 

20 A 13. The image processing apparatus according to -any-e«e-ef 

I 

ft -cl-a ims - 1 to - 1 -1 , wherein 

said line segment formation means produces, when the 
distance from the position of the processing unit to an 
initial point and thC distance from the processing unit to a 
25 terminal point are liven, a line segment from said initial 



point to said terminal point in a direction corresponding to 
the calculated direction of the level gradient. 
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14. The image processing apparatus according to claim 12 
further comprising 

means for settingXthe length of the line segment. 

15. The image processing apparatus according to claim 13 , 
5 further comprising 

means for setting al least one of the distance from the 
processing unit to the initial point and the distance from 
the processing unit to thea terminal point. 
A 16. The image processing Apparatus according to -asy-one-of 
10/> eia-ims-4.— te-1-5 , further comprising 

means for detecting fe portion where line segments 
represented by the line slgment image data stored in said 
line segment image storage means are concentrated. ^ / 
A 17. The image processing! apparatus according to «ay-eae-ef 
15 A -<rfra-i- ms I to ±5 , further Comprising 

means for detecting the position of the pixel having 

I 

the maximum of the leve|s of the line segment image data 
stored in said line segment image storage means. 
18. The image processing apparatus according to claim 17 , 
20 further comprising f 

means for judginjg whether or not said maximum level 
exceeds a predetermined threshold. ^(^'^f 
f\ 19. The image processing apparatus according to ^any-one-of 
/\ d-a±ms— 3— tro-l"S, further comprising 
25 image input means having a camera for producing image 



data and feeding the] 
calculation means. 



produced image data to said gradient 
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^ 20, The image processing apparatus according to ^ny-ofte-ef 
fa el-a-ims— 1— te-l-S -ai^e-l^l^-i^-, further comprising 

a display device fcor displaying a line segment image 
represented by the linJ segment image data produced by said 
5 line segment formation! means or the line segment image data 
stored in said line segment image storage means. 

21. The image processing apparatus according to claim 20, 
wherein 

said display ^teJice displays an image represented by 
10 said given image data/with the image overlapped with said 
line segment image 

22. The image processing apparatus according to claim 20, 
further comprising 

means for extracting an edge of the image represented 

15 by said given image! data, 

said display (device displaying an image represented by 
the extracted edgejwith the image overlapped with said line 
segment image . 

23. The image processing apparatus according to claim 16, 

20 further comprising 

a display Jevice for displaying a mark representing the 
portion, where tftie line segments are concentrated, detected 
by said detection means with the mark overlapped with the 
image represented by said image data. 
25 24. The image /processing apparatus according to claim 17, 
further comprising 

a displaj! device for displaying, at the position of the 
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pixel having the ma^murn level which is detected by said 
detection means, a mirk indicating that the pixel has the 
maximum level with tA mark overlapped with the image 
represented by said ii^ge data. 

25. The image processing apparatus according to claim 18, 

further comprising 

a display device |or displaying, at the position of a 
pixel having the maximum level which is judged to exceed a 
threshold by said judgment means, a mark indicating that the 
pixel has the maximum leiel with the mark overlapped with 
the image represented bylsaid image data. ^ a 3 

26. The image processing apparatus according to^any-one-of 
-e-l-a-i-ms-26— to-2-5 , further Icomprising 

means for extracting an edge of the image represented 

by said image data, 

said display devicJ displaying an image represented by 
the edge extracted by said edge extraction means in addition 
to or in place of the iilge represented by said image data. 

27. The image process ijg apparatus according to claim 26, 
wherein 

said display devile displays the line segment image 
represented by said lile segment image data with the line 
segment image further |verlapped with the image represented 

by the edge. 

An image processing apparatus comprising: 
image processingVeans for calculating at least the 
direction of the level gradient of a processing unit in 
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given image data, And producing line segment image data 



representing a line 



to the calculated direction of the level gradient; and 



display means 



segment having a direction corresponding 



for displaying a line segment image 
represented by the tine segment image data produced by said 
image processing meajs. 

29. The^^fe^age processing apparatus according to claim 28, 
wherein 

said disp\ay device displays the image represented by 
said image data \th the image overlapped with said line 
segment image . 

30. The image processing apparatus according to claim 29, 
further comprising 

means for extracting an edge of the image represented 

by said image data, 

said display dev^e displaying an image represented by 
the edge extracted by sL edge extraction means in addition 
to or in place of the imltae represented by said image data. 
51. An image\processing method comprising the steps of: 

calculating at least the direction of the level 
gradient of a processing unit in given image data including 
a plurality of pixels, the pixels respectively having level 
data; 

producing line Wgment image data representing a line 
segment having a direction corresponding to the calculated 
direction of the level\ gradient and a given length; and 

storing the produbed line segment image data in storage 
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meahs . 

32 . "Vadium storing a program for controlling a computer 
so as to: 

calculate at least the direction of the level gradient 
of a processingWt in given image data including a 
plurality of pixels, the pixels respectively having level 
data; 

produce line segment image data representing a line 
segment having a direction corresponding to the calculated 
direction of the level gradient and a given length; and 

store the produced line segment image data in storage 

means • 

33. An image processing method comprising: 

calculating at least the direction of the level 

gradient of a processing unit in given image data, and 

producing line segmentj image data representing a line 

segment having a direction corresponding to the calculated 

direction of the level gradient; and 

displaying a li/ne segment image represented by the 

produced line segment image data on a display device. 

34. A medium storilg a program for controlling a computer 

so as to: 

calculate at least the direction of the level gradient 
of a processing unit in given image data, and produce line 
segment image data Representing a line segment having a 
direction corresponding to the calculated direction of the 
level gradient; and 



display\ line segment image represented by the 
produced line segment image data on a display device. 
35. An image processing apparatus comprising: 

means for extracting a plurality of edges whose level 
gradients are not l^ss than a predetermined value in given 
image data; 

means for setting, for each of the edges, a line 
segment extending in a direction corresponding to the 
direction of the extracted edge; and 

means for detecting the presence or absence of a point 
of intersection of a \lurality of line segments and the 
position thereof, 

36. The imaXp rocessing a PP aratus accordin 9 to claim 35 
^ wherein 

the direct^bn of the line segment is a direction 
perpendicular to\e direction of the edge or the same 
direction as the direction of the edge. 

37. An inspection apparatus comprising: 

image input me|ns for inputting image data representing 

an inspection objeci 

means for calculating at least the direction of the 
level gradient of a/processing unit in said input image 
data, and producing? line segment image data representing a 
line segment havinl a direction corresponding to the 
calculated directln of the level gradient; and 

means for delecting the presence or absence of a 
portion where lini segment images are concentrated or are 
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overlapped with ie another and the position thereof on the 
basis of the produced line segment image data. 
38. The inspectio\ apparatus according to claim 37, wherein 

the direction\corresponding to the direction of said 
level gradient is ttifc direction of the level gradient or a 
direction perpendicu\r to the direction of the level 
gradient ♦ 

.Xr-^fnc; accordinq to claim 38 , further 

39. The inspection apparatus accoiumy 

comprising 

10 a display device lor displaying the line segment i^age 

on the basis of said Idle segment image data. 

„ _Xpf„s according to claim 39, wherein 

40. The inspection apparatus accoraj-uy 

said display devile displays an image of the object 
represented by said inplt image data with the image 
15 overlapped with the liri segment image. 
fi 41. The inspection ap|aratus according to claim 37 

further comprising 

a display devicelfor displaying the detected position 

of the portion where jfhe line segment images are 
20 concentrated or are overlapped with one another on the image 
of the object represented by said input image data or an 
image represented J an edge extracted from said input image 



data. 
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42. The inspectiol apparatus according to any^e^i^Laxms 
-33^to-4i, further /comprising 

means for Jputting data relating to the length of the 
line segment or Ihe initial point and the terminal point of 
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